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ABSTRACT 
Physical fitness is one of the potential 
characteristics of a human being. Operating with 
numerous sub-system makes the Physical Fitness a complex 
system. To isolate accurately the various variables 
which operate as a system is a complex task. The 
complexity is simplified by recognizing the 
quantiflability of relationship among the variable. The 
suitable Physical Fitness Test developed on youth would 
achieve the required measuring teachniques to understand 
the potential characteristics of the Boys of Higher 
Secondary Levels of Assam State. Through which the 
standard of physical fitness of people can be determined 
and intensity of work load programme can be prescribed. 
Thus the maximum level of fitness could be achieved for 
upgrading and excellence in the field of games and 
sports. 
The purpose of this study is to Develop Physical 
Fitness Test for Boys of Higher Secondary Levels of 
Assam State. 
Considering the diversed characteristics of Assam 
State, four Higher Secondary School of each zone and a 
total of 16 Higher Secondary School have been selected 
randomly. A total of 240 boys of these schools, age 
ranging from 16 to 18 years have been selected randomly 
to have the correct representative of all the segments 
of the society. 
The selected 12 test variables were administered 
to 100 Boys of Higher Secondary School of Assam State 
for the collection of data for developing Physical 
Fitness Test Battery. While administering the test, 
various factor which may affect the performance were 
considered and the test items were grouped for different 
session of two consecutive days. 
The data collected were subjected to statistical 
analysis, which yielded 4 factors. Considering the 
communality, percent of variance, eigen value and 
rotated factor loadings a Physical Fitness Test Battery 
was developed. The newly developed Physical Fitness 
Test, then administered to 140 Boys of Higher Secondary 
Schools of Assam and the norms for the test battery were 
formulated. 
Statistical Procedure 
The data collected on 100 Boys of Higher Secondary 
Levels of Assam State was subjected to advanced 
statistical process i.e. Factor Analysis. The 
statistical package for Social Sciences (SPSS) have been 
used in IBM PC AT Computer at Department of Psychology, 
Aiigarh Muslim University, Aligarh. SPSS software which 
provided all the essentials of the statistical 
calculations. The correlation matrix was initially 
obtained. The multiple correlation of 12 variables which 
show a positive correlation ranging from 0.00 to 0.95 
and a negative correlation ranging from -0.00 to -0.05. 
The high correlation between variables clearly indicated 
that, those two variables have identical characters and 
also indicates that either of the test could measure the 
same common aspect, as like 9 minutes run/walk and 12 
minutes run/walk, 60 meter dash and 50 meter dash. The 
factor of speed and agility show moderate positive 
correlation, and all other factors show low positive or 
negative correlation with other factors. 
Factor analysis of these data with 12 variables 
have generated 4 factors which account for 71.6 percent 
of the total variance with an eigen value more than one. 
The four major factor having the variance of 29.1, 18.6, 
15.2 and 8.7 percent were speed, cardio-respiratory 
endurance, power and muscular strength respectively. The 
four factors were then put through Rotated Factor Matrix 
which yielded factor loadings of 0.88, 0.96, 0.60 and 
0.88 of 60 Meter dash, 9 Minutes run/walk. Standing 
Broad Jump and Pull-ups respectively. Considering the 
objectivity and reliability of the test items, rotated 
factor loading, communality of the test variables, 
significant T-values, identified component of physical 
fitness and validity of test variables a Physical 
Fitness Test Battery for Boys of Higher Secondary Levels 
of Assam State have been developed. The developed 
Physical Fitness Test Battery have been administered to 
140 boys of the sampled Higher Secondary Schools and a 
percentile norms of P90' ^ 75' ^50' ^25 ^^^ ^10 ^^ very 
good, good, average, poor and very poor respectively 
have been developed to interpret the status of peoples 
of Assam State. 
CONCLUSION 
1. Factor analysis of 12 variables generated four 
factor which amount for 71.6 of the total 
variance. Speed factor emerged as a principal 
factor component with 29.1 percent of the 
variance. The factors identified were speed, 
cardio-respiratory endurance, power and muscular 
strength. 
2. The test developed measures four different 
components (Sub-system) of the complex system 
called physical fitness. The four factors have 
eigen value more then one to be significant. 
3. The four test items of the Physical Fitness Test 
Battery have showed a significant rotated factor 
loadings and have high significant values in 
respect to other test items on the factor. 
4. Speed i s a combined factor of 60 of Meter dash, 4 
X 10 Meter shuttle run. 50 Meter dash and Squat 
thrust , any one of these could measure the speed 
component but 60 Meter dash have higher value of 
rotated factor loadings. 
5. Both 9 minutes run/walk and 12 minutes run/walk 
could measure the ca rd io - re sp i ra to ry endurance 
component but considering the s ign i f i can t T-
va lues , adminis t ra t ive f e a s i b i l i t y , 9 minutes 
run/walk have been considered for the t e s t 
bat tery. 
6. Standing broad jump have greater aff ini ty towards 
power. 
7. Considering the rotated factor loadings. Pull-ups 
have been considered to measure the, muscular 
strength component of the Physical Fitness. 
8. Test developed stood the c r i t e r i o n of a 
s ign i f i can t au then t i c i ty , adminis t ra t ion 
feas ib i l i ty , educational application and an asset 
to assess the Physical Fitness status of Higher 
Secondary Levels Boys of Assam State. 
From the results obtained, the conclusion have 
been drawn that in Developed Physical Fitness Test 
Battery will be an asset for the Physical educationist, 
coaches, athletes as well as general public to 
understand one's physical fitness status. Hence a 
revolution can be brought into sports achievement though 
the application of these test 
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CHAPTER - I 
INTRODUCTION 
History is repleted with illustrations of people 
through out the world who can consider physical prowess 
and strong, healthy bodies with vitating radiants for 
survival and power. Since the days of early Greeks, 
physical fitness has been an important objectives for 
physical education. 
The poor performance in Indian athletes and 
sportsmen at the international competitions has been of 
great concern, specially to the coaches, physical 
educationsists and sports scientists. Efforts have been 
made to improve the standards of our sportsmen since 
long, however, little success has so far been achieved 
in this respect. There are numerous factors which are 
responsible for the performance of a sportsman. It has 
been noticed that the person's capacity for physical 
activities have influenced the performance of a 
sportsman. The desire to establish a scientific approach 
to the development of physical fitness was the primary-
reason for the meeting of physical educators in 1885 
that resulted in the birth of this profession. 
The developing trends in the field of physical 
education have greatly enable to centralized techniques 
that provided for individual development. And the 
attractive rewards involved in sports, certainly call 
for greater competence in achieving the required 
supremacy by an individual. New insights to the field 
have made it possible for the growth of an individual 
concurrent to the required standard in the present 
relevant circumstances. In the modern context, the field 
of physical education and sports has imparted elegant 
knowledge and skill that has developed due to an impetus 
provided by the large strides in technology. Current 
birth of the field, such as Biomechanics, kinesiology, 
kinanthropometry, Exercise Physiology, Sports 
Phychology, Sports Medicine, etc. impart a sound basis 
to higher degrees of competence in contemporary 
societies. 
To clearly perceive the athlete's performance, 
various variable as a system operate, and the isolation 
of an accurate system with its numerous sub-system is a 
complex task. Such a complexity is simplified by 
recognizing the quantifiability of relationship. Such 
relationships are governed by variables existing within 
the system and though variables extended to the system 
too influence the system, their influence is truly 
external. With the advent of computing mechanics 
identification and isolation of governing criteria of 
such system, tends to be more viable. 
Developing an individual's physical fitness is one 
of the major objectives of the process of physical 
education. Physical fitness is one of the potential 
characteristics of every human being. 
Physically fit citizens are a major asset for a 
strong nation, and hence physical fitness of the citizen 
should be a national and general concern. The time when 
Americans realised the need to develop the fitness 
standard of their citizens, specially youth, much 
ressearch was carried out on youth fitness, and as a 
result, they could take proper steps to develop youth 
fitness on a national scale. The out-come now is, the 
Americans are the strongest contenders in almost all 
sports activities at the international level. In India, 
physical fitness of youth is yet to be emphasized upon 
on a national scale though some positive steps, are 
being taken to make physical education and physical 
fitness programme mandatory at school level. But it is 
still inadequate for the upliftment of youth physical 
fitness in India. Therefore, many research programmes 
could be carried out in order to decipher this lacunae, 
with regards to physical fitness of Indian youth at the 
regional, state level and national level etc. If India 
desires to excell in the field of games and sports, the 
only short cut is to make the people fitness conscious 
and encourage them to regularly and scrupulously 
participate in physical fitness programmes. A high level 
of physical fitness is necessary for success in the 
field of games and sports, without which an individual 
will not be able to withstand the stress and strain 
caused on the body. Regular participation in vigorous 
exercise increases physical fitness. Fitness means the 
ability to more and function within one's physical 
limitation. One can start at the lowest level, master 
it, and more up to next level, and perhaps to the 
highest, and thus achieve a level of maximum fitness. 
The level and degree of physical fitness of an 
individual has to be determined and accurately assessed 
to know at what intensity level one can perform safely. 
Synthesis of the ability as well as the skill in 
performing a task are resultant in deciphering the 
evaluation of physical fitness. Distinction between 
ability and skill is that "ability refers to a more 
general traits of the individual which has been inferred 
from certain response consistencies (e.g. correlations) 
on certain kinds of taks",-"- and skill refers to "the 
level of proficiency on a specific task or limited 
group of tasks".^ Individual's ability is what he 
does, whereas his skill refer to the extend to which he 
can do the given task with ease and effort. 
Bucher opines that "physical fitness includes more 
than muscular strength","^  and further enunciates that 
physical fitness implies soundness of body organs such 
as the heart and lungs, a humanism that performs 
efficiently under exercise or work conditions, and a 
resonable measure of skill in the performance of 
selected physical activities". To describe individuals 
physical fitness, it is not merely a single "strength" 
factor, but something more has to be accounted. In a 
broad sense, physical fitness has been elaborated as the 
"capacity of an individual to perform given physical 
tasks involving muscular efforts". Uppal defines 
physical fitness as "the capacity to carry out 
reasonably well various forms of physical activities 
without being unduly tired and includes qualities 
important to the individual's health and well being".^ 
Troester Jr, states that "physical fitness includes 
those qualities which will permit an individual to 
perform life activities involving speed, strength, 
agility, power, endurance, and to engage in various 
kinds of physical activities required of modern days 
living including sports and athletics, and to be able to 
maintain optimum amount of fitness for the individual 
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involved." 
Hunter elaborately defines physical fitness as 
'work capacity, the total functional capacity to perform 
some specified task requiring muscular efforts; 
considers the individual involved, task to be performed, 
quality and intensity of effort; are aspect of total 
fitness; involves sound organic development, motor 
skill, and the capacity to perform physical work with 
Q 
biological efficiency." 
Physical fitness is infect, the involvement of 
muscular movement or a series of movements in co-
ordination with cardio-respiratory system of an 
individual to perform any kind of task. Such task 
performance is also governed by numerous inherent 
determinants, on being isollating such inherent 
determinants at various times which provides for the 
growth of the physical fitness discipline, at the other 
hand the performance of an individual is deemed to be 
enhanced and appropriate. 
Physical fitness does vary from one individual to 
another, it varies in accordance with the nature of a 
person, whether he is sedentary or athletic. As we see 
individual differences in characteristics of 
phychological studies. The individual is as the 
morphological constitution which is formed by the 
manifestation of genetical endowment, and as a result of 
adaptation processes to environmental effects. There may 
be some generalised facts of individual fitness in a 
group, but each individual will differ in one or other 
way as far as physical fitness is concern. For example, 
speed, is a common factor in every one, the level of 
speed one possesses is of the specific quality of an 
individual. 
Evaluation has been defined as "the process of 
giving meaning to measurement by judging it against some 
standard".^ "The art of judgement scientifically applied 
to some trait, quality, on charactertistic in the 
universe according to some predetermined standards".^° 
Test are instrumental and are techniques in teaching and 
learning processes involved, in a objectively 
classifying heterogenous traits of students, knowing the 
necessities and lacunae of students, evaluation of 
instruction and programme, and grading of students etc. 
Mathew is of the opinion, that the "measurement of 
strength, power and speed are simple and direct, often 
yielding more reliable results than measurement 
11 
invo lv ing p e r s o n a l i t y , i n t e l l i g e n c e and a t t i t u d e " . 
Thus object ive assesment of physical f i t ness through 
physical var iable i s poss ib le , the concept of organism 
and individual needs are factors involved in measurement 
and quan t i f i ca t ion . 
The s ignif icance of enormous researches car r ied out 
in the U.S.A. have given the impetus to the academic 
spectrum of p h y s i c a l educa t i on . Phys ica l educa t ion 
involved p i o n e e r i n g s t u d i e s on Authropometr ic 
measurement and an e x c e l l e n t weightage p laced on 
s t rength t e s t s since 1988. The pioneering work of C.H. 
McCloy a t the u n i v e r s i t y of Iowa (see Barrow and 
12 
McGee) wherein he developed achievement test scales is 
worth mentioning. Other eminent personalities who have 
10 
contributed significantly in the field of measurements 
are H.H. Clarke, F.R. Rogers, David Brace, D.A. Sargent, 
etc. 
To date, the studies like the construction and 
standardisation of physical fitness test batteries are 
going on which were started around 1940. The use of 
factor analysis as a research techniques provided ample 
opportunities for the growth of knowledge in the field 
of measurement, specially with respect to physical 
fitness. Factor analytic approach as a mode "to create a 
precise and systematic order among a great number of 
variables, classifying certain similarities and 
differences according to a logical mathematical 
13 
rational". -* And to further enunciate "factor analysis 
is the logical out growth of the testing method and can 
be applied in fields where concepts composed of many 
elements are used and where the experiemental method can 
not be readily applied because of complex nature of the 
14 
concept." 
Physical fitness differs from one area to the 
11 
other. The physical fitness of East Indians may differ 
from that of the West or North or South Indians. 
Physical fitness may depend on the nature of work to be 
performed. It may be office work related, to carry out 
office work efficiently; it may be sports related, to 
win laurels; it may be dance related, to attain optimum 
grace in dancing; it may be health related, in the form 
of maintaining physical well being and being free from 
diseases; and so on. Physical fitness is a 
comprehensive phenomenon which can be precisely defined 
or identified with reference to a pertinent group or 
aspect, rather than in general terms. 
There are numerous factors that may influence 
physical fitness of an individual, like the 
environmental conditions, nutritional set-up, 
topography, heredity, living style, etc. People living 
at high altitudes may differ in their fitness when 
compared to people living in low altitudes. Different 
climatic conditions may affect physical performances. 
Food habits certainly act upon individual's fitness. 
The Indian institutional set-up plays an important 
12 
role in identifying the problems of the physical fitness 
level of school going children. Some schools have no 
play fields' some do not have facilities; some are 
confined only to class room teaching, etc. In some 
school, even physical education teachers are not 
appointed or even not available for appointment. 
Many physical fitness test batteries for various 
levels including men, women, boys, girls, children, etc. 
have been reported by Americans and other developed 
countries. Very few studies were reported in India 
pertiment to construction of specific physical fitness 
test for particular games, regions, state, etc.. Not a 
single physical fitness test batteries have been 
reported in North East States. Keeping these facts in 
view, the construction of Physical Fitness Test for 
Higher Secondary Boys to our standard and the setting up 
norms in grading the physical fitness level of Higher 
Secondary Students is deemed very necessary, hence, the 
researcher feels that it is necessary to take up the 
present study. 
13 
Statement of the Problem 
Studies pertinent to the present investigation and 
some classic studies have observed that physical fitness 
differed significantly from continent to continent, 
country to country, place to place and varied from time 
to time. Some eminent physical education scientist who 
have contributed in the field of measurements are 
knuttgen-*-^  (1961) , Kraus and Hirschland"'-^  (1954) , 
Miyashita and Sadamoto^ "^  (1987), etc. Considering the 
differences and significance, the investigator has 
proposed this study "Developing Physical Fitness Test 
for Boys of Higher Secondary Levels of Assam State". 
^ Delimitation 
1. The study was confined to the higher secondary 
school boys of the age group of 16 years to 18 
years of Assam State. 
2. The study was further confined to the following 
Physical Fitness components. 
a) Muscular Strength, 
14 
b) Muscular Endurance, 
c) Cardio-respiratory Endurance, 
d) Speed, 
e) Power, 
f) Flexibility, 
g) Agility. 
Limitations 
1. While administering the test items, the climatic 
conditions, students behaviour, their physical 
capacity, their health conditions, etc. were 
beyond the control of the investigator and hence 
were considered as a limitation in this study. 
2. Proper care has been taken to use the available 
standard equipments. The instrumentals errors may 
also be a limitation for this study, but 
consistant calibration has been attempted. 
15 
Hypothesis 
It is hypothesised that the test developed will 
stand the criteria of scientific authenticity, 
administration feasibility and educational application 
and will help in assessing the Physical Fitness of Boys 
of Higher Secondary Schools of Assam State in particular 
and Boys of Higher Secondary Schools in general. 
The Definition and Explaination of Terms 
Physical Fitness 
Clarke and Clarke define physical fitness as the 
"ability to carry out daily tasks with vigour and 
alertness, without undue fatigue, and with ample energy 
to engage in leisure persuits and to meet emergency 
situation". ° The definitions given by Bucher^^ (1983), 
Mathews^^ (1978), Hunter ^•^ (1966), etc. are already 
cited in the introduction. Physical fitness pertinent to 
this study would be the performance of higher secondary 
boys on different test items. 
16 
Test 
According to William, "^  the dictionary meaning of 
the word test is "the application of fixed principles to 
the person or thing tested and consideration of how for 
he or it, confirms to a chosen standard". 
Ebel, define "a test is a general term used to 
designate any kind of device or procedure for measuring 
ability, achievement, interest and other traits". 
Muscular Strength 
Barrow and McGee, define muscular strength as the 
"capacity of the individual to exert muscular force". 
Mathews, ^ defines it as the "force that a muscle 
or group of muscles can exert against a resistance in 
one maximum efforts". 
The most suitable definition would be Basco and 
Gustafson''" (1983) , according to whom "strength is the 
muscular force utilized in creation or prevention of 
movement". 
17 
Muscular Endurance 
Mathews "^  defines muscular endurance as the 
"ability of muscle to work against a moderate resistance 
for a long period of time". Endurance is the result of a 
physiological capacity of the individual to sustain 
movement over a period of time. 
Cardio-respiratory Endurance 
Phillips and Hornak define cardiorespiratory 
endurance as "the ability of the circulatory and 
respiratory system to adjust to vigorous exercise and to 
recover from the effect of that exercise". 
Speed 
Barrow and McGee define speed as the "capacity 
of the individual to perform successive movements of the 
same pattern at a fastest rate". 
18 
Power 
Barrow and McGee^ define power as "the capacity of 
the individual to bring into play maximum muscle 
contraction at the fastest rate of speed". 
Flexibility 
71 . . . 
Barrow and McGee'^  define flexibility as the "range 
of movement in the joint". 
Agility 
Barrow and McGee define agillity as the "ability 
of the body or parts of the body to change directions 
rapidly and accurately". 
Objectivity 
Basco and Gustaf son"^ '^  define objectivity as the 
"consistancy of agreement among scores with respect to 
the quality or correctness of a performance". 
19 
Reliability 
Basco and Gustafson refer reliability to "the 
degree to which a test constantly measures a given 
factor" . This is not to say that the factor is 
necessarily the one that the test or other measurement 
instrument is thought to measure. 
Validity 
Basco and Gustafson^ define validity as "the 
estimate of the degree to which a test measures the 
factor or factor for which it was designed". 
Norms 
Mathews^° defines "a norm is a standard to which an 
obtained score may be compared. 
Significance of the Study 
The study is deemed significant for the following 
reasons 
The study will provide an impressive tools for 
20 
measuring the physical fitness levels of boys of 
higher secondary level of Assam State. 
2. (a) The physical education teachers can 
make use of this test to evaluate their 
students as also their instruction patterns, 
(b) The study may also help the physical 
education teachers and coaches to adopt 
specific physical fitness conditioning 
programme by understanding the level of 
fitness among the higher secondary level 
boys. 
3. The test can be used by the coaches in order to 
know the physical capacity of a player while 
relating potential competitors. 
4. The study may help the school administrators in 
better formulating of future physical education 
programmes. 
5. The study may help to find the relationship of age 
with respect to physical fitness of higher 
secondary school boys. 
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The study may reveal the possible combinations of 
multivariate analysis for further studies. 
The study may help in better understanding of the 
established test items. 
Regional level standards of physical fitness of 
higher secondary level boys could be identified 
and standardised. 
The study may throw new light on the field of 
measurement highlighting the need for and 
direction of further research. 
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Chapter - II 
Review of Related Literature 
The superlative state of research on physical 
fitness is an out-come of the immense literature 
available on physical fitness: comparison of physical 
fitness with other aspects, factor analysis of 
indeterminate representing physical fitness, multiple 
correlation and regression analysis with the developed 
criteria and so on. This study involves the literature 
relevant to the developing, standardization of physical 
fitness, yet, pertinent literature, and though 
peripheral to physical fitness deemed to be relevant and 
ingredient. 
In a comperative study of physical and mental 
abilities and achievement, Ray (1940), found that 
physical ability is a more reliable predictor of 
academic esteem (standing), and was of the opinion that 
athletes were superior in mental abilities. However, 
2 
sharma (1982), found no significant differences of 
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physical fitness between high and low academic groups. 
Scott et, aJL-I (1945) gave account of their 
investigation that no significant relationship was 
observed between physical fitness and work capacity. But 
Brogdon* (1973), found that Anglo-American males with 
large gross body size were superior to Mexican-American 
in performing physical fitness tests. 
Day5 (1984) , Sharma^ (1986) , Quraishi"^  (1987) , in 
their respective studies observed the significant 
correlation between physical fitness and motor ability, 
specifying the laws and significance and the ineffectual 
predictors with respect to speed, strength, endurance as 
well as cardiovascular endurance and agility. Joseph 
(1984) found in his study that strength, endurance and 
speed oddly correlated to extraversion. 
Nelson and Fahrney (1965) have found significant 
correlations between strength and speed of elbow flexon 
movement of three different groups. Eckert and Day " 
(1967), have obtained significant correlation between 
maximal pushing strength and work load in push-ups. 
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Wedemeyer^^ (1946) observed that no significant 
relationship exists among strength, 2 minutes Sit-ups 
and Body weight, but when endurance factor compared to 
strength factor, observed an important in endurance 
factor in his experimental study. 
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Colgate (1966) has found no positive relationship 
between arm-strength and arm-speed. Where-as Gray"'" 
(1967) was of the opinion that strength was more 
specific than was expected, and also found that shoulder 
extension strength had highest principal axis loadings 
for all his three school level of examination. 
A significant correlation of 0.76 was obtained by 
Berger and Blaschke"'"^  (1967) between strength and motor 
ability. 
Seymour^ (1960) protruded the fact that the age is 
not a criteria in physical fitness test and evokes the 
possibility of subduing test items with no substantial 
loss of precision. 
Cozens and Cubberley ° (1935) found significant 
correlation between basketball throw and factor of 
weight and height, and also concluded that factors of 
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age, weight and height have almost a trivial effect upon 
performance while setting up achievement scales for 
1 7 
college women. Bookwatter et al. (1950) found that age 
and weight have influencing factors for grip strength. 
An extensive observation by Hunt ° (1975) , 
suggested that age, height and weight could be retained 
as criteria for physical fitness and motor ability tests 
till alternatives are available through investigations. 
These contributions throw open the arbitrary nature of 
available assumptions warranting further research. 
Sperling (1940) was of the opmxon that one test 
cannot be substituted by another test and that each test 
has its own validity for the purposes of classification. 
Kraus and Hirschland^^ (1954) have observed the 
differences in physical fitness between American and 
European children. While comparing the datas, 57.9% of 
American children have failed to successfuly complete 
the six minimum muscular fitness test, and only 8.7% of 
European children failed to do the same test. This 
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indicates that European children excelled in their 
fitness. 
Knuttgen^ -*- (1961) , has observed that Physical 
fitness differed significantly from place to place and 
varied from time to time. His comperative study 
emphasized an trans-continental standards, where AAHPER 
Youth Fitness Test on Danish School Children responded 
with scores that exceeded the American measures. 
In another similar study, when comparising the 
physical fitness records of 15 to 20 years, Miyashita 
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and Sadamoto (1987) obtained differences in physical 
fitness of Japanese children to European and North 
American children. 
In 1913, The Playground and Recreation Assocation 
of America'''^  (North National Recreation Association) 
realised the inadequate facilities for promoting 
athletic sports in rural schools and communities, and 
feel the need of standard test, which could be put into 
operation anywhere constructed the athletic badge tests 
with India of raising the standard of physical 
efficiency of boys and girls. The standards originally 
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established have to be revised from time to time, to 
confirm with results indicated by statistical 
computations. 
Espenchade and Melency^^ (1961) checked and 
compared the fitness records of school boys and girls of 
the same age level, and concluded that 24 years ago boys 
and girls were superior in dash and broad jump where as 
in all other factors the modern boys and girls were 
superior. 
Robson et al (1978) constructed a simple physical 
fitness test battery for elementary school children. The 
test battery is practicable and simpler than the 
existing physical fitness tests and measures most of 
the essential motor qualities of elementary school 
children. The norms were prepared for the selected items 
and can be used for classifying the children into 
ability group by assessing their physical fitness. 
An International Research Programme for the 
standardization of physical fitness test was undertaken 
by International Council on Health, Physical Education 
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and Recreation^^. A committee for the standardization of 
physical fitness test (ICHPER) was appointed at Tokyo in 
1964 to set-up standards and to construct instruments 
for the measurement of physical fitness. A survey was 
conducted and a report on the tentative standards was 
distributed to all the members of the committee for 
review. The comments and recomendations received were 
discussed at the meeting held in Nagglingen, 
Switzerland, in August, 1967, and the performance Test, 
were developed. 
Mooker^ee (1978) m his study, concluded that 
physical fitness of rural boys was superior to that of 
urban boys. But Tuteja's ^^ (1978) observation in his 
comperative study did not yield any significant 
difference of physical fitness of rural and urban boys. 
The studies pertinent to the present investigation 
that have subscribed to Factor Analysis, Multiple 
Correlation, Multiple Regression Analysis are reviewed 
as follows. 
Some classic studies have used factor analysis, 
(McCloy ^^ (1937), Barry and Cureton^° (1961), Larson^^ 
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(1941). Ismail and Cowell^^ (1961), and Klovan^^ 
(1966)) . have examined to know the theory and 
interpretation of factor analysis in depth. 
Philips^ (1949) infered that power have 
significant correlation with strength and speed 200 
college women were put into testing on 2 7 test items 
selecting from different tests. The data then were 
subjected to thurstone method of factor analysis, which 
yielded 4 factors, (speed, general strength and 
abdominal strength) as major components of physical 
fitness tests; and the fourth factor was left 
unidentified. 
Disch-^^ (1973) in an effect to draw the 
dimensionality of speed of body movement administered 23 
tests to 73 males. By subjecting the data to factor 
analysis four factors of speed, viz., sprinting, 
controlled, leg and arm speed, were extracted. 
Manming et al"^ ° (1988) administered eight different 
power tests pridicted to measure anaerobic power to 31 
college men subjected to factor analysis, extracted five 
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factors, but, none of the five factors agreed with the 
hypothesized criterion of anaerobic power, Results also 
revealed that unrelated aspects exist among the 
variables and that they were not measuring similar 
qualities, thus emphasizing ambiguity. 
McCrow-" (1949), made an effort to identify motor 
learning factor, relationship between motor learning and 
physical ability. Hundred junior school girls were 
tested with 30 variable were subjected to factor 
analysis, but yielded no significant differences among 
factors. Hence concluded that factor of motor learning 
cannot be evaluated through physical ability. 
Mckinny and Dean^^ (1972) using Principal 
components factor analysis with varimax rotation to 128 
undergraduate physical education major adminsitered to 
49 test variables, which yielded five factors. 
Consisting the five test variables they have constructed 
two motor fitness test batteries for male physical 
education majors. 
Measure of flexibility by factor analysis was 
•so 
attempted by Harris'^ ^ (1969) , where in 53 variables of 
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flexibility were administered to 147 college women. She 
concluded that any of the joint action or a composite 
test would hardly give the satisfactory index of 
flexibility because of its high specificity in an 
individual. 
Power has close relationship with speed factor 
rather than strength factor. This thought was depicted 
by Start et al ^ (1966) , when they subjected their data 
to varimax analysis and the results were confirmed by 
promax analysis, which also enabled them to obtain two 
second orders factors. 
Jackson and Frankiewiez^ (1975) administered 
sixteen test items on 50 male college students in effort 
to determine the factors of the human muscular strength. 
Multiple factor analysis modes confirmed four factors of 
muscular strength (Static-force-arms, Explosive-power-
arms, Dynamic-work-arms and static-power-legs). The 
other two factors dynamic-work-legs and Explosive-power-
legs did not support the robust factor. 
Twently six test items on 76 male college students 
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have been administered by Jackson*^ (1974) in an effort 
to clearify the factors of strength, but the study does 
not support factors of strength (Dynamic, Static and 
Explosive). However dynamic strength appeared to be more 
dependent upon individual differences in body weight 
than on the types of movement. 
Bissonnette" (1974) has identified, static 
strength, hip flexibility, recovery pulse and muscular 
endurance, factors as components of physical fitness. 
Twenty one variable administered to 200 college 
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fresh entrant women by Cumbee (1954), using multiple 
group method of factoring extract yielded eight factors 
of motor co-ordination, of which only five were 
identified. A comparision of centroid and multiple group 
method of factoring was also attempted where in the 
results showed similar solutions by both methods of 
analysis. 
Huang^^ (1982), had administered a deviced physical 
fitness test on 100 Chinese junior high school boys. 
Factor analysis yielded seven factors, 70% (percent) of 
total variance of physical fitness were observed. The 
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factors identified by him were speed-explosive strength, 
size of the body, endurance, co-ordination, strength of 
leg muscles, dynamic flexibility, dynamic strength and 
flexibility. 
Barrow^^ (1952) administered 29 test items on 222 
college men to construct a motor ability test. Doolittle 
Technique of multiple correlations and regression 
technique were employed to compute the data. Results 
revealed multiple 'R's of 0.950 and 0.925 for two test 
batteries constructed. Six factors named by him were 
power, arm and shoulder co-ordination, agility, hand and 
eye co-ordination, strength and speed. 
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McHone et, al (1952) , administered nineteen test 
on 123 college men to construct a short test battery for 
high school boys. The test battery so constructed 
provided multiple correlation co-efficient of 0.9159, 
0.8964, 0.8770, 0.9085, and 0.8942 with the test items. 
4fi 
Wellman (1935), had found a multiple correlation 
of 0.56 between the variables of a test battery and 
criterion. She also found correlation of 0.72 between 
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physical f i tness index and Brance t e s t ; and, a 
correlation of 0.73 between speed and ag i l i ty t e s t s . 
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Cozens (1940) admxnistered 22 test variables to 
250 college men. Through multiple correlations and 
regression analysis a strength test battery of five 
items was constructed, strength as a dependent variables 
was supported by Multiple 'R' of 0.982 with the selected 
10 test items. 
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Arnett (1962) had administered thirteen selected 
test variables to 120 senior high school girls to 
construct a motor fitness test. Multiple regression 
analysis was used to construct a test battery of three 
items. The constructed test battery had a validity 
coefficient of 0.755 and a reliability co-efficient of 
0.848. 
Eighteen cable tension strength test was 
administered by Clarke and Schoff^^ (1962), to 826 boys 
(9-12 years of age) for the construction of a muscular 
strength test for boys. Multiple correlation analysis 
yielded four test items for the battery. 
Falls, et al^^ (1965), analysed 53 variables to 
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developed a physical fitness test battery, wherein, he 
subjected the data to factor analysis and regression 
analysis. Factor loadings were used as validity 
correlations to reduce the number of variable. Then the 
data was subjected to Multiple regression analysis to 
develop a test battery for the isolated factors. 
Fifteen test vriables were administered to 128 high 
school girls by carpenter^"' (1943). Factor analysis, 
here, yielded four factors namely strength, body 
coordination, motor educability and a fourth which was 
left unnammed. The data which also was subjected to 
multiple correlations analysis by using the test items 
with highest factor loadings, to predict identified 
factors. A test battery of nine items was constructed 
and T-score norms have been incorporated. 
Glasgow^^ (1973) in an attempt to construct a gross 
muscular strength test battery, administered 21 cable 
strength tests to 234 physically disabled boys. Factor 
analytic solutions yielded 3 factors. These items of a 
constructed test ballery were adduction, hip outward 
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rotation and trunk extension. 
Eleven test variables of strength were administered 
to 100 college men by Coleman^^ (1937). Factor analysis 
extracted 3 factors namely strength, speed and weight. 
He also found that weight highly correlated with 
strength factor. The data was further analysed for 
Multiple and Partial correlations. While so analysing, 
factor loadings and other possible combinations of 
variables were considered. The results revealed that 
Roger's strength index was a very adequate measure of 
strength as a distinct factor in individual athletic 
performance. A Multiple 'R' of 0.880 was established 
among 4 pounds and 16 pounds shot-putting and weight. 
One hundred and sixty college students were 
administered two different groups of physical variables 
(8 and 15 items each) by Larson^ (1940) to predict 
components of strength to construct a test combination 
of strength variables. Zero-order correlation, factor 
analysis and multiple correlation analysis were used to 
compute the data. Two significant factors of strength 
were identified and they were named as dynamic strength. 
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and static dynomometrical strength. A strength test 
battery of 3 variables (Chinning, dips, and vertical 
jumps) was constructed. 
Since the construction of a test is itself basic in 
nature, this work envisages fresh inputs to existing 
methodologies that would have bearing in the constantly 
evolving techniques in the construction and development 
of physical fitness tests. 
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CHAPTER - I I I 
METHODOLOGY 
By considering the involvement of a numerous 
quantifications, investigation requires the collection 
and interpretation of a mass numerical data. In order to 
assertain, proper phases have been acquired for arriving 
at a conclusive Physical Fitness Test for Boys of Higher 
Secondary Level of Assam State. 
In this chapter, the selection of subjects, 
selection of tests, reliability of data, collection of 
data, test administration and statistical techniques for 
analysing data have been described. 
Selection of Subjects 
The purpose of the study is to Develop Physical 
Fitness Test for Boys of Higher Secondary Levels of 
Assam State. A list of all the Higher Secondary Schools 
(State administered. Public School, Aided School, etc.) 
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of Assam State was procured from the Higher Secondary 
Education Council, Ambari, Guwahati, Assam. The state of 
Assam is divided by the mighty Brahmaputra river into 
two valley, viz. North valley and South valley, and also 
geographically divided into two part, viz. Upper Assam 
and Lower Assam. Hence the state of Assam have been 
zoned into four, viz. Upper South Assam, Upper North 
Assam, Lower South Assam and Lower North Assam. 
Since this state has a diverse characteristics in 
regard to location, community, socio-economic structure. 
In order to give the representation to all segments of 
the society it has been efforts of the researcher to 
accommodate all the section of society in the present 
study. The selection of the subject was done randomly. 
Out of the total number of schools in each zone of 
Assam, four schools, each were selected at random to 
have true representative of the population. 
The Principal and the Sports and Games Teacher 
Incharge of the selected schools were contacted and 
proposed, and the purpose of the study was explained to 
them. All of them readily agreed to extend full 
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cooperation and assured fullest possible cooperation in 
this regard. 
From the records of the students enrolled in 
classes XI - XII of the selected schools, those students 
who were 16, 17, and 18 years of age were seperated. Out 
of these students 5 subjects were selected randomly from 
each group. Thus, a total of 15 subjects were selected 
from each school and 240 subject were selected in total 
from all the selected schools. Hence, each age group as 
considered in this study had 80 boys as subjects. The 
selection of these age groups of 16, 17 and 18 years was 
based on study of reported literature and through 
consultation with experts. 
Selection of Test Items 
Many tests of physical fitness are available, such 
as AAHPER Youth Fitness Test, Glover Physical Fitness 
Test, North Caroline Motor Fitness Battery, California 
Physical Performance Tests, NSWA (NAGWS) Physical 
Performance Test, Kirchner Physical Fitness Test, etc., 
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considering these standard tests. Twelve test items, 
predicted to measure different components of physical 
fitness of higher secondary level boys were selected 
from a broad component of test items was done by the 
researcher through consulting the experts, study of 
reported literature, consideration of appropriate 
component of physical fitness in Indian situation, and 
also researcher's own experience in the field. The 
criterian used while selecting the different test 
variables was the face validity of the respective test. 
The selected test items were : 
1. Pull-ups 
2. Sit-ups 
3. Vertical Jump 
4. Standing Broad Jump 
5. 50 Meter Dash 
6. 60 Meter Dash 
7. Shuttle Run (4 x 10 Meters) 
8. Squat Thrust 
9. Sit and Reach Test 
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10. Bridge up Test 
11. 9 Minutes Run and Walk 
12. 12 Minutes Run and Walk 
Objectivity and Reliability of Test Items 
Objectivity and Reliability of the 12 selected test 
variables were obtained on a small samples (ranging from 
15 to 20 numbers) of students from two different Higher 
Secondary Schools were considered for the administration 
of tests. Boys were given sufficient time to practice 
and to familiarized themself with the test. Three to 
four trials of tests were given, depending upon the 
intesity of the test. The tests demanding cardio-
respiratory endurance, only one trials was taken. 
Objectivity of the tests was obtained by 
administering the test by two testers on the same 
sample, same day and at two different sessions. 
Sufficient rest was given between the two sessions. 
Reliability of the test items was obtained by the 
test-retest method. The tests were administered by a 
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tester on two different days and on the same sample. For 
tests which require minimum physical efforts were 
readministered the same day. 
Collection of Data 
The selected 12 test items were administered to 
boys of Higher Secondary Level of Assam. The month of 
October 1995, was selected for data collection, because 
most of the sports and games would be completed and the 
students would be free, and anticipated that free from 
sports competition and examination will make them more 
enthusiastic. On the day of data collection a great 
number of students were available on both session of the 
consecutive days of the test administration. 
In the first session of the first day, the students 
had been explained, the significance of the study and 
the need for active participation, by the researcher. 
The age and other required information was collected in 
the same session from the school records. Then the 12 
test variable were equally distributed for the remaining 
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session, by considering various factors that affected 
the performance of the test items. Factors like 
muscular involvement, mode of administration, students 
limitation, degree of difficulty of a test, fatigue 
factor, etc., were considered to decide the order of the 
administration of test. Sufficient rest between the 
tests, between the trials and between the sessions was 
given. 
Initially students were provided on oral 
explaination regarding the test followed by a 
demonstration by the tester. Boys were allowed to 
practice well before their active participation in the 
test. Only after the full acquaintance of students with 
the test; the test was administered. A specimen copy of 
the score sheet and data of 100 samples are provided in 
Annexure - A. 
The data so collected was subjected to factor 
analysis and multiple regression analysis in IBM PC AT, 
Computer having SPSS package, at Computer Centre, 
Department of Psychology, Aligarh Muslim University, 
Aligarh. 
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Four test variable of the physical fitness 
seperated the factor analysis findings, were 
administered to a sample of N-140 boys of higher 
secondary school of Assam (all the zones) . Raw data of 
samples are provided in Annexure - B. 
Administration of Tests Items 
The selected test variables with predicted physical 
fitness component in respect of Higher Secondary School 
boys are given in the following pages along with details 
of test administration, instructions, scoring, etc. The 
familiar tests have been considered with some minor 
modifications, for example, standing broad jump-scoring 
was in meters, instead of inches; in vertical jump, 
coloured chalk powder was used instead of chalk and the 
students used the middle finger to mark on the wall. 
Like wise most of the selected tests were modified and 
used for this study; and such modifications are recorded 
accordingly. In order to be more precise, the researcher 
has acquainted well with the administration of these 
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selected test variables. 
The selected test items were administered, six test 
variables in one session a day in each school giving 
sufficient rest between the tests. Proper measures had 
been taken to motivate the boys to perform their best on 
the test items. 
Description of Test 
Pull - UPS 
Equipment : 
A horizental bar, Ladder were used. 
Procedure : 
The subjects were hanged from the bar with palms 
facing forwards (over hand grip), the body. Then he 
pulled himself straight up untill his chin had crossed 
just over the bar and then let himself down untill his 
arms fully extended to complete one cycle. The subjects 
were asked to continue the process untill unable to pull 
himself up any more. The subject were given only one 
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chance to do, as repeating the items does reduces the 
performances. 
Scoring : 
Scoring is in number, one for the one correctly 
executed cycle. 
Sit-Ups 
Equipment : 
Dari 
Procedure : 
The subjects were made to lie flat on their back 
with knees bent, feets on the floor having some one sits 
on their feet and hooking, heels no more than one feet 
from the buttocks. Hands folded behind their head with 
the elbows touching the floor. At the command "Start" 
they were asked to curls up to sitting position and go 
back to starting position. The moment was repeated for 
60 seconds. At the end of the alloted time "Stop" the 
command was given. Only one chance was given to each 
subject. 
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Scoring : 
Score is in number, one for each correct sit-ups. 
The maximum number of sit-ups correctly completed in 60 
seconds. 
Vertical Jmnp 
EcTuipment : 
Wall marked in centimeter, coloured chalk powder. 
Procedure : 
The subject were asked to stand by side of the 
marked wall and to extend one hand, the reach on the 
wall has been recorded. Then the subjects were asked to 
come to crouched position and then jump vertically up, 
to cap ac Lxie xixi-i^.^  vertical point of scale. 
Scoring : 
The one best difference of jump reach and standing 
reach of three trials have been recorded to the nearest 
centimentre. 
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Standing Broad Jump 
Equipment : 
Lavelled jumping pitch, chalk powder and measuring 
tap. 
Procedure : 
The subjects were asked to position himself behind 
the take-off mark with his feet parallel. Then have been 
asked to jump forward for a maximum horizontal distance, 
with preliminary swings of hip, knee and arm. The 
distance covered has been recorded. 
Scoring : 
The best/highest distance jumped of three trials 
measured have been recorded to the nearest centimeter. 
50 Metre Dask 
Eguipment : 
50 Metre straight lanes and stop watches. 
Procedure : 
The subjects were asked to get down to a crouch 
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starting position on the command "on your mark", on the 
second command "Set", they were ready to run and at the 
command "Go", they dashed towards the finishing line 
marked at a distance of 50 meter, in the shortest 
possible time. 
Scoring : 
The best of the three trials was recorded to the 
nearest tenth of a second. 
60 Metre Dask 
Equipment : 
60 Meter straight lanes and stop watches. 
Procedure : 
The subjects were asked to get down to a crouch 
starting position on the command "on your mark"; on the 
second command "Set", they were ready to run and at the 
command "Go", they dashed toward the finishing line 
marked at a distance of 60 meter, in the shortest 
possible time. 
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Scoring : 
The best of the three trials was recorded to the 
nearest tenth of a second. 
Shuttle Run (4 x 10 Meters) 
Equipment : 
Wooden blocks, chalk powder and stop watches. 
Procedure : 
Two parallel lines of 10 meter apart were marked on 
the ground and the wooden blocks were placed behind the 
other end (turning line). The subjects were asked to run 
from the starting time on the command "Go". They dashed 
towards the block and picks up one and come towards the 
starting time, placing the block behind the starting 
line, goes back for the second block, picking-up the 
second block, dask back and crosses the starting line 
finishing the course. 
Scoring : 
The time recorded to the nearest tenth of a second. 
67 
Scpiat Thrus t 
Equipment : 
Stop watch. 
Procedure : 
The subjects were made to start from the standing 
position. On the command "Start", the subjects were to 
lower the body to a full squat rest position, leaning 
forward and placing the hands on the floor in front of 
the feet. Thrusts the legs backward to the front leaning 
rest position and then returns back to the squat rest 
position, and then to the standing position. This cycle 
of movement was counted as one. The subject repeats the 
cycle of movement faster they could until the command 
"Stop". 
Scoring : 
The number of cylce completed in 10 second. 
Sit and Reach Test 
Equipment : 
Wooden box and Yard stick. 
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Procedure : 
The subjects were made to sit in long sitting 
position on the floor with knees fully extended and 
soles of feet against wooden box. Then they were asked 
to bend forward stretching hands forward without flexing 
their knees. The maximum reached by the fingertip on the 
yardstick placed on the wooden box, edge adjusted to 
zero, had been recorded. 
Scoring : 
The distance recorded to the nearest centimetre. 
Bridge -Up Test 
Ecruipment : 
Yard stick, ruler and measuring tap. 
Procedure : 
The subjects were made to lie on supine lying 
position and then to push upward, arching his back 
higher, walking in hands and feet as close together as 
possible. The zero end of the yard stick was adjusted to 
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floor and then ruler had been slided vertically upward 
along the yard stick touching the highest point of the 
arch. 
Scoring : 
The best of the three trials nearest to the quarter 
of an inch was recorded. 
9 Minute Run / Walks 
Ecmipment : 
Running track, stop watches and whistle. 
Procedure : 
The subjects were asked to run on the command "Go", 
as many laps as possible around the course within 9 
minutes. After every minute the time was shouted and at 
the end of the course of time, the whistle stopped the 
subject. 
Scoring : 
The total distance covered in meter was recorded. 
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12 Minute Run / Walks 
Equipment : 
Running track, stop watches and whistle. 
Procedure : 
The subjects were asked to run, on the command 
"Go", as many laps as possible around the course within 
12 minutes. After every minute the time was shouted and 
at the end of the course of time, the whistle stopped 
the subject. 
Scoring : 
The total distance covered in meter was recorded. 
STATISTICAL TECHNIQUES 
Advanced statistical techniques such as factor 
analysis and multiple regression analysis have been used 
in this study to decipher the behaviour of numerical 
data concerning attributes of Physical Fitness. 
The results have been obtained through the 
statistical package for Social Sciences (SPSS). Pearson 
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Product Moment formulat has been utilized for 
correlation of variables. Correlations matrix was 
obtained, then Principal Components Analysis method was 
used to extract factors. Varimax Rotation (Kaiser's 
Normalization) was used to get rotated factor matrix. 
Multiple regression results were obtained through step 
method as provided in SPSS package. 
Considering rotated factor loadings, communality, 
significant T-values, a Physical Fitness Test Battery of 
4 test items was developed. 
CHAPTER - I V 
ANALYSIS AND INTERPRETATION OF DATA 
STATISTICAL PROCEDURE 
This part of the procedure develop to discuss the 
statistical procedures was used to Develop Physical 
Fitness Test from the data collected on 100 boys of 
Higher Secondary Level of Assam State. 
The design of the study was to develop Physical 
Fitness Test and then develop norms for Boys of Higher 
Secondary Level for 16 to 18 years of age groups of 
Assam State. 
The data collected was subjected to advanced 
statistical techniques, such as Factor Analysis which 
have been used in this study to decipher the behaviour 
of numerical data concerning attributes of physical 
fitness. The advanced statistical procedures have been 
accomplished in construction with pertinent 
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Statisticians from the faculty of the Aligarh Muslim 
University, Aligarh. 
The results have been obtained through the 
statistical package for social sciences (SPSS) , in IBM 
PC AT Computer at Department of Psychology, Aligarh 
Muslim University, Aligarh. SPSS software provided all 
the essentials of the statistical calculations from the 
basic to the advanced levels. Since factor analysis 
starts with the correlation matrix, correlation matrix 
was initially obtained. Principal Components Analysis 
method was used to extract factors, which generated four 
factors. Multiple regression results were obtained 
through step method and as provided for in SPSS package. 
Through face validity, 4 test variables were 
considered as dependent variables. By considering 
rotated factor loadings, communality and significant 
T-values a test battery of 4 test items was developed. 
Mean, Standard Deviation, T-values and units of 
test scores are presented in Table-1. 
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TABLE - I 
Mean, standard deviat ion, T-values and un i t s of 
t e s t scores . 
S.N. Teat V«ri«bl»s Units M»an»* S.D.* T. Valu«a* 
1. SO m«t«r Dash Saoonds 7.81 .56 3.92*** 
2. 60 meter Daah Seconds 9.36 .78 4.62*** 
3. Squat thrust Numbers 4.84 .73 2.86** 
4. 4x10 meter shuttle run Seconds 11.12 .82 4.99*** 
5. Pull-ups Number 7.08 6.91 3.21*** 
6. Sit-ups Numbers 29.00 8.08 2.72** 
7. Standing broad jump Meters 2.14 .25 2.68*** 
8. Vertical jump Centimeters 38.85 8.71 1.41** 
9. Sit and reach Centimeter 16.72 8.30 1.45** 
10. Bridge up Centimeter 60.73 11.56 1.94** 
11. 9 minutes run/walk Meters 1435.10 204.92 5.18*** 
12. 12 minutes run/walk Meters 1867.61 202.12 4.97*** 
*Means, s t andard Devia t ion and T-values a r e rounde 
decimals. 
** Signif icant a t .05 lev le 
*** Signif icant a t .01 level 
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Ob-jectivity and Reliability 
Zuidema-^  found trial stability to be an important 
factor in assessing an unbiased estimate of test 
reliability. She also arguess that "the choice of a 
stable measurement schedule in research and measurement 
involving the investigated physical fitness tests 
requires more trials, pre-test administration than are 
recommended in test and measurement books. Keeping this 
in view, sufficient pre-test practice and greater number 
of trials was given for the students while estimating 
the objectivity and reliability of test variables. Best 
of 3-5 trials was considered in calculating the 
objectivity and reliability of test variables. 
Correlation co-efficients were obtained by using product 
moment method. 
Objectivity and reliability of the 12 test are 
presented in Table - 2. Perusal of the table reveals 
that two of the 12 tests show absolute correlation 
coefficient r = 0.99 in objectivity as well as 
reliability. 
The research observed during the administration of 
the tests that, the boys were not confident enough to 
perform the tests and that there was a lot of 
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TABLE - 2 
Ob-jectivitv and Reliability of Correlation Co-efficient 
S.N. Test Variables Sample No. Objectivity Reliability 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
50 meter Dash 
60 meter Dash 
Squat thrust 
4x10 meter shuttle run 
Pull-ups 
Sit-ups 
Standing broad jump 
Vertical jump 
Sit and reach 
Bridge up 
9 minutes run/walk 
12 minutes run/walk 
20 
14 
20 
18 
20 
20 
20 
17 
20 
20 
16 
15 
0.88 
0.90 
0.82 
0.70 
0.99 
0.72 
0.99 
0.89 
0.69 
0.74 
0.70 
0.68 
0.86 
0.89 
0.76 
0.74 
0.97 
0.70 
0.89 
0.85 
0.71 
0.70 
0.71 
0.64 
77 
inconsistancy in the scores, even after sufficient 
practice had been ascertained. 
Correlation Matrix 
Multiple correlation of 12 variables was obtained. 
Correlation matrix of 12 variables is presented in 
Table - 3.1 and Factor Matrix in Table 3.2. Positive 
correlation ranges from 0.00 to 0.95 and negative 
correlation ranges from -0.00 to -0.50. Correlation of 
0.95 was established between 9 minutes run/walk and 12 
minutes run/walk. This clearly indicates that, these two 
variables have identical characters and 50 meter dash 
and 60 meter dash have the correlation on 0.77. This 
clearly indicates that, either of the test could measure 
one aspect in common respectively i.e. muscular 
strength, explosive strength (power) and cardio-
respiratory endurance test have also shown significant 
correlation among respective attributes. Flexibility and 
agility test have shown negative correlation with 
respect to the other components of physical fitness 
test. Speed shown moderate correlations with agility 
test. The cardio-respiratory endurance and flexibility 
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TABLE - 3.1 
Correlation Matrix of Test Veriables 
SPDl SID2 A O n AQT2 SIHL SXB2 PWRl PWR2 EXTl raT2 QJCa. EIJC2 
SECl 1 . 0 0 
SPD2 . 7 7 " 1 . 0 0 
fan. - . 3 2 * * - . 4 5 * * 1 . 0 0 
A(3I2 . 6 6 * * . 6 9 * * - . 5 0 * * 1 . 0 0 
S im. - . 0 9 . 0 1 - . 0 0 .03 1 . 0 0 
STH2 - . 1 2 - . 1 5 .18 .05 . 3 1 * * 1 . 0 0 
PWRl - . 2 9 * - . 3 6 * * . 3 6 * * - . 2 5 * . 0 5 * .20 1 . 0 0 
PWR2 - . 2 6 * - . 3 7 * * . 4 2 * * - . 1 1 .17 . 3 3 * * . 2 6 * 1 . 0 0 
E X n . 2 8 * . 1 8 - . 1 4 . 4 2 * * .05 . 1 0 .09 .06 1 . 0 0 
EXI2 - . 1 8 - . 2 7 * . 2 5 * - . 0 0 .17 . 4 0 * * . 2 9 * . 3 1 * * . 2 7 * 1 . 0 0 
HKa. - . 1 9 - . 2 4 * . 0 6 - . 0 8 . 1 0 .12 . 2 0 . 0 2 . 0 9 . 3 4 * * 1 . 0 0 
Q«C2 - . 1 7 - . 2 1 . 0 9 - . 1 1 . 1 1 .17 .22 - . 0 0 .07 . 3 5 * * . 9 5 * * 1 . 0 0 
No. of cases : 100, 1 - tailed significant : * = .01, ** = .001 
SPDl = 50 Meter Dash, SPD2 = 60 Meter Dash, AGTl = Squat Thrust, 
SPD2 = 4x10 Meter Shuttle Run, STHl = Pull-Ups, 
STH2 = Sit-Ups, PWRl = Standing Broad Jump, PWR2 = Vertical Jump, 
FXTl = Sit and Reach, FXT2 = Bridge Up, 
ENCl = 9 Minutes Run/Walk, ENC2 = 12 Minutes Run/Walk 
TABLE - 3.2 
FACTOR ANALYSIS 
Factor Matrix 
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FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 
SPDl 
SFD2 
AGTl 
AGT2 
STHl 
STH2 
PWRl 
PWR2 
FXTl 
FXT2 
ENCl 
ENC2 
.77883 
.85824 
.66226 
.69825 
.16964 
.36673 
45632 
52142 
17910 
49588 
38350 
38531 
.24402 
.19446 
-.19634 
.45270 
.30384 
.36402 
-.27692 
.02617 
.48965 
.50269 
.73876 
.74187 
.21101 
.13253 
.14627 
.35397 
.27349 
.47559 
.53618 
.47103 
.45008 
.35376 
-.49137 
-.49074 
.09614 
-.10454 
.13498 
.03013 
-.74631 
-.33086 
.26684 
-.07549 
.45076 
.22547 
.08007 
.05336 
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test show almost negligible correlations with other test 
variables. This may be due to the relative inaccuracy of 
observation of the performance of test by students. 
Factor Analysis 
Factor Analysis from the raw data set of 12 
variables suggests 4 factors to be generated, that 
account for 71.6 percent of the total variables in the 
data set. Kaiser's crxterxa"' was used to generate the 
factors. The factors which have eigen value of more than 
one were considered. The rest of 28.4 percent of 
variance produced 'n' number of factors. These factors 
are insignificant because of low eigen values and low 
percent of variance in the data set of 12 variables. 
These factors individually posses 29.1, 18.6, 15.2 and 
8.7 of variance. These factors explains 4 major sub-
system i.e. Speed, Cardio-respiratory endurance. 
Explosive strength (Power) and Muscular strength. These 
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sub-systems are components of a major system called 
Physical Fitness. This system of physical fitness is 
dominated by speed (vide-29.1 percent of variance), 
followed by cardio-respiratory endurance (vide - 18.6 
percent of variance) and so on. The varimax (Kaiser's) 
rotated factor matrix along with eigen values, 
percentage of variance, cummulative percentage of 
variance and communalities (h ) of variables are 
presented in Table - 4.1 and Rotated Factor Matrix in 
Table - 4.2. 
The connotations of the test variables are 
interpreted as seen through rotated factor loadings. The 
significants of rotated factor loadings were obtained 
through Burd-Bank"^ formula ± 0.25 rotated factor 
loadings are found to be significant for 100 sample at 
0.01 level of significance. Factor solutions can best be 
interpreted with respect to the pertinent field of 
research as also the researcher's insight into the 
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TABLE - 4.1 
FACTOR ANALYSIS 
Analysis Number 1 : Listwise deletion of cases with missing v 
Extraction 1 for Analysis l, Principal-Components Analysis 
Initial Statistics: 
Variable 
SPDl 
SPD2 
AGTl 
AGT2 
STHl 
STH2 
PWRl 
PWR2 
FXTl 
FXT2 
ENCl 
ENC2 
Communality 
1.00000 
1.00000 
1.00000 
1.00000 
1.00000 
1.00000 
1.00000 
1.00000 
1.00000 
1.00000 
1.00000 
1.00000 
• 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
Factor 
1 
2 
3 
4 
5 . 
6 
7 
8 
9 
10 
11 
12 
Eigenvalue 
3.48617 
2.23165 
1.82911 
1.04592 
.79920 
.65506 
.63075 
.47298 
.40158 
.22273 
.17837 
.04547 
Pet of Var 
29.1 
18.6 
15.2 
8.7 
6.7 
5.5 
5.3 
3.9 
3.3 
1.9 
1.5 
.4 
Cum Pet 
29.1 
47.6 
62.9 
71.6 
78.3 
83.7 
89.0 
92.9 
96.3 
98.1 
99.6 
100.0 
PC Extracted 4 factors. 
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subject. Subjective interpretations are sometimes 
essential in order to come to meaningful conclusions, 
which may often lead to new thought in the concerned 
field. 
Thurstone and Kim and Mueller^, have suggested 
that one should look for subjective insights rather than 
looking for merely numerical values. Keeping this in 
view, the tests with bi-polar loadings of 0.45 and above 
are considered to be significant to each factor 
analysis. The theory of redundancy is followed, while 
considering variables in each factor, i.e. the 
significant variables considered in one factor is not 
considered in another factor; however, the 
interpretation is conducted with respect to the 
relevance of a test with another factor, if there is a 
significant loading. 
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TABLE - 4.2 
FACTOR ANALYSIS 
Varimax rotation 1, Extraction 1, Analysis 1-Kaiser Narmalization 
Varimax converged in 12 iterations, 
Rotated Factor Matrix 
FACTOR - 1 FACTOR - 2 FACTOR - 3 FACTOR - 4 
SPDl .83 -.13 -.14 -.11 
SPD2 .88 -.17 -.22 -.01 
AGTl -.61 -.04 .36 .05 
AGT2 .85 -.03 .14 .08 
STHl .03 .06 -.07 .86 
STH2 -.04 .09 .38 .66 
PWRl -.38 -.36 .60 .02 
PWR2 -.33 -.09 .48 .39 
FXTl .49 .13 .60 -.08 
FXT2 -.10 .36 .60 .23 
ENCl -.09 .96 .05 .04 
ENC2 -.10 .96 .04 .07 
Factor Loading have been rounded off to two decimal 
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FACTOR - I 
Factor-I is defined by the test which involves the 
speed. 
TABLE - 5 
S.NO. Variables Rotated factor loadings* 
1. 60 meter lash .88 
2. 4 X 10 meter shuttle run .85 
3. 50 meter Dash .83 
4. Squat thrust -.61 
5. Sit and reach .49 
* loadings rounded off to two decimals 
Speed is the rate of change of successive 
movements of the same pattern. Fast movements of body 
(arms and legs) with minimum muscular effort were 
designed in the test of the factors. 60 meter dash, 
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4 X 10 meter shuttle run and 50 meter dash, which 
exhibits significant positive loading with flexibility, 
here power show very low loading on this factor. This 
stablishes the new fact that the run tests within the 
vicinity of 60 meters have rather a combination of 
factor, and than merely the speed factor. The factor 
like muscular strength, agility and many together have 
an influences on 60 meter run. Uppal and Lakew, "found 
significant relationship between speed, agility and 
explosive strength and on 100 meter run performance. The 
speed factor is different from the muscular strength 
factor. No significant or positive relationships were 
observed between standing broad jump and speed. In 
•7 
Colgate , speed may be due to some inherent factor with 
respect to the structure of the muscular fibres. The 
reported studies in the field reveal that the rapid 
contraction of Fast Twitch Skeletal Muscle Fibres are 
responsible for the speed of the explosive type 
activities. 
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Many physical factors contribute to excellence in 
physical fitness test includes strength, power, 
endurance, flexibility, agility, etc. But of all the 
factor affecting the physical fitness, the element that 
most determines success is speed. 
Speed often means different things in different 
aspects, but more commonly defines as speed as the rate 
of motion or velocity. It is the ability to accelerate 
to achieve maximum velocity in a short period of time. 
The speed is influenced by several factors and agility 
have been a influencing factor of speed. Activity in 
which speed is important places a premium on agility and 
vice-versa. 
Five of the 12 variables show significant loadings 
on this factors of the speed. Cardio-respiratory 
endurance do not exhibit significant loading on this 
factor. A graphical representation of rotated factor 
loading of 12 variables is presented in Chart - I. 
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FACTOR - 2 
Factor-2 identifies cardio-respiratory endurance. 
Table - 6 
S.NO. Variables Rotated factor loadings* 
1. 9 minutes run/walk .96 
2. 12 minutes run/walk .96 
* loadings rounded off to two decimals 
Cardio-respiratory endurance is the form of 
endurance characterized by moderate contractions of 
large-muscle groups for relatively long period of time 
during which maximum adjustments of the circulatory-
respiratory system are necessary, as in sustained 
running. This physical fitness component is very 
complex. These elements of cardio-respiratory system 
affected include the heart and lungs, the vessels 
supplying blood to all parts of the body, the oxygen-
90 
carrying capacity of that blood, and the capillary 
network receiving the blood. 
9 minutes run/walk and 12 minutes run/walk 
exhibits a high significant positive loadings and shows 
insignificant and very low loadings with other remaining 
variables. It shows very low positive loadings with 
strength and flexibility and shows very low negative 
loadings with speed, agility and power. 
Several investigations have studied the measurable 
elements involved in cardio-respiratory endurance 
through factor analysis procedures. The many tests 
administered for these analysis. 101 by Curtion and 
Sterling", grouped into clusters according to their 
similarities. The intercorrelations between factors were 
low and mostly insignificant. 
A graphical representation of rotated factor 
loadings of 12 variable is presented in Chart - II. 
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FACTOR - 3 
Factor - 3 is defined by the tests which involve 
power (explosive strength). 
Table - 7 
S.NO. Variables Rotated factor loadings* 
1. Standing broad jump .60 
2. Sit and reach .60 
3. Bridge up .60 
4. Vertical jump .48 
* loadings rounded off to two decimals 
This factor emphasizes on the ability to exert 
maximum explosion or energy in one maximum effort or 
act. This is true with respect to standing broad jump. 
Wherein, strength explosive of the whole body is 
necessary to perform this feat. Sit and reach, and 
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Bridge up test (flexibility test), when performed with 
slow stretching shows a positive significant loading on 
this factor. This may be due to involvement of abdomen 
muscles in performing the test. The stretching of 
abdomen and back muscles have a seperate identity with 
respect to the whole body explosive strength. The 
vertical jump and standing broad jump, which compounded 
by the fact that are the most traditional power events. 
Even then the factor loading shown by vertical jump in 
this factor-3 is only 0.48. This may be because of the 
fact that if two individuals of equal height, weight and 
leg strength were to perform vertical jumps, the one who 
could apply force downward against the floor more 
rapidly would have a faster upward reaction, would 
achieve the higher vertical jumps, and would have the 
more powerful legs and have slow upward reaction, would 
have the low powerful legs. 
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The four of the 12 variables identify significace 
with the power (explosive factor). Standing Broad Jump 
could be a clear measure of this Factor-3. 
A graphical representation of rotated factor 
loading of 12 variables is presented in Chart - III 
FACTOR - 4 
Factor - 4 is defined as Muscular Strength which 
can measure the attributes of Muscular Strength requires 
work against a resistance at a stretch. This fact turned 
out to be good with the test that require to exert a 
force at a stretch against a resistance. 
TABLE - 8 
S.NO. Variables Rotated factor loadings* 
1. Pull-ups .88 
2. Sit-ups .66 
* loadings rounded off to two decimals 
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Pull-ups and Sit-ups show a significant and 
positive loading in Factor-4 and both the test have 
established a significant correlations with each other. 
The test which involves fast leg movements at a 
stretch, for a short period and does against the 
gravity, increasing the resistance shows a positive 
loading. 
The factors like speed have shown a low negative 
insignificant loading in this factor. The other factors 
like power, flexibility, cardio-respiratory endurance 
show very low insignificant but positive loading. 
The speed factor predicted in 50 meter and 60 
meter run exhibits a negative relationship with muscular 
strength. Start et al^., found very little relationship 
between speed and strength factor. If strength 
increases, speed may decrease or vice-versa. Since these 
two variables show insignificant negative loading on 
muscular strength, we may also infer that a person with 
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moderate strength may show a better performance in speed 
activity. 
Two of the 12 variables have shown significant 
loading on this factor. And pull-ups have shown a higher 
loading then the sit-ups. This indicates that pull-ups 
could be clear measure for (muscular strength) Factor-4. 
The graphical representation of rotated factor 
loadings of 12 variables is presented in Chart -IV. 
VALIDITY 
Validity of a test deals with the extent that a 
test measures what is intended to measure. The test 
variables of the developed physical fitness test, are 
simple and have very less use of sophisticated 
instruments, which can be used very easily and the 
administration of test items are easy too. All these 
test variables have been used in many standardized test 
with high content validity. 
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DEVELOPMENT OF THE TEST BATTERY 
The bringing together of several tests, which turn 
out to measures the same factors, is not very efficient. 
According to Fleishman'^^ " "inefficient test batteries 
are those with too many tests on one factor and none 
from one or more of the other factors identified. 
Furthermore, the addition of more than one test per 
factor adds relatively little new information about a 
subjects abilities relative to the addition of the test 
from seperate factor". The coaches or trains have 
countless test to choose from. The problem was to choose 
those tests which give the best coverage to the most 
important fitness factors. 
Here, the test items were selected to be included 
in the test on the basis of results obtained from the 
factor analysis to serve as the criteria to measure the 
physical fitness of boys of higher secondary level of 
Assam State. In this connection the size of the test's 
100 
factor loading was examined on its primary factor 
loadings as well as on how pure the test was measuring 
the factor indicated by near-zero loadings on the 
factors covered better by the other factors. If two test 
were approximatly equal in meeting these demands, the 
test having a higher degree of correlation with the 
crieria. 
Out of the 12 variables subjected to statistical 
analysis, 4 variables have been shortlisted for 
constructing a physical Fitness Test for boys of higher 
secondary levels of Assam State. The criterion 
considered for developing the test are as follows :-
1. Objectivity and reliability co-efficient of the 
selected test items. 
2. Rotated factor loadings of variables. 
3. Communality of the variables. 
4. Significant T-values. 
5. Identified component of Physical Fitness with 
respect to the selected test items. 
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Descriptive table on findings and constructed 
Physical Fitness Test Battery are present in Table 9. 4 te 
batteries with regard to the aforesaid table reveal possib 
combination of variables to test the physical fitness of high 
secondary level boys of Assam State. 
Considering the administrative feasibility, 
logistic and educational application following Physical 
Fintess Test is recomended for Higher Secondary Level 
Boys of Assam State, assess their Physical Fitness. 
1. 60 Meter Dash 
2. Standing Broad Jump 
3. Pull-ups 
4. 9 Minutes Run/Walk. 
Finally, these tests need no specific equipment 
having to be used. It is very easy to conduct with high 
reliability, with no need for any special training to 
the teacher. 
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TABLE - 9 
NORMS OF DEVELOPED PHYSICAL FITNESS TEST BATTERY 
FOR 16 TO 18 YEARS OF BOYS OF 
HIGHER SECONDARY LEVEL OF ASSAM STATE 
Test - 1 Test - 2 Test - 3 Test - 4 Interpretations 
60 Mt. Dash St. B. Jump Pull-ups 9 Min. Run/Walk 
Scores Scores Scores Scores 
P,o 
P73 
P,o 
p . , 
P.0 
8.0 Sec. 
8.7 Sec. 
9.2 Sec. 
9.7 Sec. 
10.3 Sec. 
2.38 Mts. 
2.28 Mts. 
2.15 Mts. 
1.99 Mts. 
1.85 Mts. 
11 No. 
08 No. 
05 No. 
03 No. 
02 No. 
1679 Mts. 
1550 Mts. 
1412Mts. 
1277 Mts. 
1207 No. 
Very Good 
Good 
Average 
Poor 
Very Poor 
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CHAPTER - V 
CONCLUSIONS AND RECOMMENDATIONS 
The purpose of the study was to develop a physical 
fitness test for boys of higher secondary level of Assam 
State. 
"Quality of Life" has become one of the major aims 
of contemporary societies. Society is constantly 
changing and this is mirrored within the profession of 
physical education and exercise sciences. One of the 
most important goal of the school physical education 
programme is to develop physical fitness. Physical 
fitness is considered as a pre-requisite to healthful 
and recreational living and is not an end unto itself. 
Assessment as measurement of individual performance is 
needed to determine status of physical fitness and 
activities which meet the unique needs of the developing 
individual. Evaluation will help to understand the 
present levels of educational performance in physical 
and motor fitness domains. 
The data and information collected for the study 
was rich, both in content and magnifide. It was perhaps 
not possible to carry out an exhaustive analysis in the 
time frame available. The findings presented in the 
preceding chapters, therefore, cover only those crucial 
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The data and information collected for the study-
was rich, both in content and magnifide. It was perhaps 
not possible to carry out an exhaustive analysis in the 
time frame available. The findings presented in the 
preceding chapters, therefore, cover only those crucial 
aspects which were in accordance with the scope and 
objectives of the study. 
Due consideration have been given to the diversed 
characteristics of the state in regards to location, 
community, socio-economic structure, etc. in order to 
select the subject as true representative of all segment 
of the society. All sections of the society have been 
accomodated and the subjects for the study have been 
selected randomly with the help of random groups design. 
By reviewing the standard test batteries 
available, the most prominent test variables which have 
been used by well know physical fitness test batteries, 
12 test variables, which were predicted to measure the 
different components of physical fitness of higher 
secondary level boys were selected from a wide variety 
of components of test items. 
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The selcted 12 test variables were administrtered 
to 100 Boys of Higher Secondary Level of Assam State 
with fullest care and serious attention. The data so 
collected was subjected to factor analysis in IBM PC AT, 
Computer having SPSS package, at Computer Centre, 
Department of Psychology, Aligarh Muslim University, 
Aligarh. Since factor analysis starts with the 
correlation matrix, correlation matrix was initially 
obtained. Then Principal Components Analysis method was 
used to extract factors, which generated four factors. 
Then factor matrix was extracted to have rotated factor 
loading. Multiple regression analysis were obtained 
through step method, as provided for in SP SS package 
which provides all the essentials of the statistical 
calculation from the basic to the advanced levels. 
By considering the administrative feasibility, 
logistic interpretation with respect to the pertinent 
field of application, rotated factor loadings, 
communality and significant T-values a test battery of 4 
items was developed to measure the Physical Fitness of 
Higher Secondary Level Boys of Assam State. Test items 
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for Physical Fitness Test Batteries are :-
1. 60 Meter Dash 
2. Standing Broad Jump 
3. Pull ups 
4. 9 Minutes Run/Walk 
Further these tests have been administered to 
those selected higher secondary schools and the norms 
have been developed. 
Within the constraints of this study following 
conclusions were deduced. 
1. Factor analysis of 12 variables generated four 
factor which amount for 71.6 of the total variance 
in data set. Speed factor emerged as a principal 
component (vide 29.1 percent of the variance) of 
physical fitness. Factors identified were Speed, 
Muscular Strength, Power and Cardio-respiratory 
endurance. 
2. The test developed measures four different 
components of physical fitness namely speed, 
strength, power and cardio-respiratory endurance. 
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Four test items of the physical fitness test 
battery showed significant rotated factor loadings and 
significant T-values with respect to physical fitness. 
3. Standing broad jump has greater affinity towards 
execulasive strength, whereas vertical jump does 
not show much higher measure to execulasive 
strength. 
4. 60 Meter dash, 50 meter dash and 4 x 10 meter 
shuttle runs have a combination of factor, any one 
of which can measure the speed factor. 
5. 4 X 10 Meter Shuttle Run and squat thrust have a 
combination of factor not exactly the predicted 
agility factor as both of these show a significant 
loading on speed factor and show a negative 
significant correlation between them. 
6. The test developed stood the criterion of a 
significant authenticity, administration 
feasibility and educational application in the 
field of physical education and will help in 
assessing the physical fitness of higher secondary 
level boys of Assam State. 
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RECOMMENDATIONS 
In the light of conclusions drawn, following 
recommendations are made. 
1. Due to constraint of time framed for this study, 
only major components of physical fitness and a 
small number of test variables were included. 
Therefore, it is recommended that a same study may 
be conducted considering all the physical fitness 
components and a large number of variables. 
2. Same study may be conducted in regards to students 
belonging to other sex of higher secondary levels. 
3. Similar study may be conducted in regards to 
students of both sexes, belonging to below and 
above higher secondary level, so as to understand 
their physical fitness level. 
4. A study may be taken up considering the students 
of all segments of society. Further, the study may 
be conducted in particular to a segment so that 
comparison may be done among the segments of 
society. 
Ill 
5. The study may also be taken up in other cultural 
and geographical contest. 
6. The area which has not been covered may be taken 
up in further study. 
7. In order to bring improvement in identification 
process of physical fitness of Assam State puples 
more similar studies may be conducted, which will 
enable the physical educationist with much wide 
vision to place individual's in correct sports and 
games. 
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ANNEXURE - A 
RAW DATA OF THE TEST VARIABLES 
SPDl SPD2 AGTl AGT2 STHl STH2 PWRl PWR2 FXTl FXT2 ENCl ENC2 
7.5 9.2 5 11.0 5 27 2.80 40 14 68 1240 1680 
8.0 9.2 4 11.1 5 27 1.92 35 13 74 1480 1910 
7.0 8.5 5 10.0 5 27 2.07 45 16 61 1420 1815 
8.5 10.0 4 11.1 3 24 2.05 35 14 37 1350 1810 
7.0 7.6 5 10.2 4 22 2.18 40 10 67 1350 1810 
8.0 9.1 5 10.0 6 35 2.20 30 16 62 1300 2015 
6.8 7.5 5 9.8 9 35 2.25 35 10 48 1700 2020 
7.3 8.5 5 10.0 7 30 2.14 35 18 76 1800 2200 
7.3 8.2 5 9.9 3 27 2.34 43 8 67 1500 1930 
7.0 9.0 6 10.1 5 35 2.18 25 15 57 1550 2000 
8.5 10.0 4 11.1 2 8 2.02 30 67 50 1200 1650 
7.5 9.0 4 11.0 10 31 2.13 28 21 65 2000 2440 
8.5 10.2 5 12.0 2 20 2.18 32 22 78 1620 2010 
8.0 9.6 4 10.5 4 14 2.37 45 14 73 1350 1719 
8.0 9.2 6 10.2 5 21 2.24 40 11 43 1500 1910 
8.0 9.4 4 11.2 4 24 1.99 28 10 40 1300 1720 
8.0 9.4 5 10.6 4 26 2.02 42 6 38 1500 1950 
12 6 
SPDl SPD2 AGTl AGT2 STHl STH2 PWRl PWR2 FXTl FXT2 ENCl ENC2 
8.2 10.0 5 11.0 4 38 1.81 32 13 66 1300 1800 
6.8 7.6 6 9.9 13 29 2.35 58 12 68 1300 1770 
8.0 10.0 4 11.5 7 37 1.62 30 14 66 1500 1930 
7.5 8.8 6 10.2 12 26 2.20 53 15 63 1300 1800 
6.5 7.8 6 9.9 6 30 2.63 46 25 71 1500 1910 
7.0 10.0 4 11.0 10 25 1.89 40 7 53 1350 1810 
7.5 9.2 5 11.4 6 32 2.14 32 10 42 1100 1505 
7.5 9.4 5 10.0 10 32 2.37 42 14 71 1620 2060 
8.0 9.4 5 10.7 1 10 2.10 30 6 47 1280 1705 
8.2 10.0 4 11.5 3 15 1.90 28 9 43 1100 1510 
7.5 8.6 6 10.3 5 45 2.26 45 2 64 1500 1980 
8.0 9.7 3 13.2 6 40 2.48 35 32 66 1280 1700 
7.7 9.1 4 12.7 7 34 2.10 38 32 71 1420 1810 
9.0 11.0 5 12.7 9 30 2.00 43 26 57 1300 1980 
7.6 8.9 5 11.5 7 30 2.26 48 20 81 1470 1940 
7.5 8.7 5 11.5 7 21 2.28 39 15 65 1500 1930 
7.6 9.0 6 11.4 5 30 2.40 56 29 57 1450 1780 
8.0 9.6 5 11.7 15 38 2.53 43 21 68 1360 1800 
8.5 10.1 5 12.3 8 28 1.84 50 22 58 1610 2020 
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SPDl SPD2 AGTl AGT2 STHl STH2 PWRl PWR2 FXTl FXT2 ENCl ENC2 
8.6 9.9 4 12.5 4 35 1.90 42 25 65 1520 1970 
7.6 8.9 5 11.5 4 24 1.17 43 11 67 2100 2490 
7.5 8.7 5 11.3 11 48 2.29 65 16 68 1520 1970 
7.8 9.2 5 11.0 8 42 2.18 52 21 69 1150 1500 
8.7 10.1 6 11.6 13 39 2.17 44 25 78 1220 1600 
8.5 9.6 5 11.5 6 39 2.08 42 5 60 1310 1780 
8.6 10.0 4 12.0 8 30 2.23 43 20 54 1460 1760 
8.2 10.1 5 11.2 5 36 2.15 33 14 62 1280 1790 
7.5 9.3 5 11.0 10 35 2.23 29 21 65 1630 2070 
8.5 10.2 5 12.0 4 26 2.18 30 20 69 1610 1990 
8.0 10.1 4 11.6 67 36 1.92 36 17 62 1620 2020 
7.0 10.3 4 11.3 10 25 1.89 40 10 53 1350 1805 
7.3 9.2 5 10.1 4 27 2.35 43 11 65 1500 1930 
8.2 11.0 4 11.9 3 15 1.90 28 9 43 1100 1510 
7.3 8.5 5 10.0 7 30 2.14 35 18 76 1800 2200 
8.5 10.2 5 12.0 2 20 2.18 32 22 78 1620 2010 
6.8 7.6 6 9.9 13 29 2.35 58 12 68 1300 1770 
8.5 10.0 4 11.1 3 24 2.05 35 14 37 1350 1810 
8.0 9.4 4 11.2 4 24 1.99 28 16 40 1300 1720 
7.6 8.9 5 11.5 7 30 2.26 48 20 81 1470 1940 
12 8 
SPDl SPD2 AGTl AGT2 STHl STH2 PWRl PWR2 FXTl FXT2 ENCl ENC2 
8.7 10.1 6 11.6 13 39 2.17 44 25 78 1220 1600 
8.0 10.1 4 11.6 7 36 1.92 36 17 62 1620 2020 
6.9 7.8 6 10.0 13 29 2.34 59 13 67 1310 1780 
8.5 10.1 5 12.3 8 28 1.84 50 22 58 1610 2022 
8.2 11.0 4 12.0 3 15 1.70 26 8 40 1110 1530 
8.0 9.7 3 13.2 6 40 2.46 35 32 66 1300 1720 
7.5 9.3 5 11.0 10 35 2.23 29 21 65 1630 2060 
8.0 9.6 4 11.2 4 24 1.99 28 16 40 1300 1720 
7.6 9.3 6 11.2 5 28 2.78 40 15 69 1260 1700 
7.0 10.0 4 11.0 10 25 1.90 40 10 53 1340 1790 
8.0 9.4 5 10.7 1 10 2.10 30 6 46 'l280 1700 
8.2 10.0 4 11.5 3 15 1.90 28 9 42 1100 1510 
7.6 8.9 5 11.5 4 24 1.17 43 22 60 2100 2480 
8.5 9.6 4 11.2 4 24 2.00 28 18 40 1300 1720 
8.6 10.0 4 12.0 8 30 2.23 43 20 53 1470 1770 
7.6 9.2 6 11.3 5 30 2.40 56 29 51 1450 1780 
9.0 11.0 5 12.7 9 30 2.00 43 26 57 1300 1980 
7.0 9.0 6 10.1 5 35 2.18 25 16 56 1500 2000 
8.2 10.0 5 11.0 4 38 1.81 32 14 65 1300 1810 
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SPDl SPD2 AGTl AGT2 STHl STH2 PWRl PWR2 FXTl FXT2 ENCl ENC2 
8.0 9.1 5 10.1 6 34 2.20 30 17 60 1300 1900 
7.5 9.0 4 11.0 10 31 2.13 28 21 65 2000 2440 
7.5 8.8 6 10.2 12 26 2.20 33 15 63 1310 1820 
7.5 9.2 5 11.4 6 32 2.14 32 10 42 1100 1505 
8.0 9.2 6 10.2 5 21 2.24 40 11 43 1500 1900 
8.0 9.2 4 11.2 5 27 1.92 35 13 74 1480 1900 
7.0 7.4 5 10.2 4 22 2.18 40 10 67 1350 1810 
7.5 8.6 6 10.3 5 45 2.26 45 7 64 1500 1890 
7.8 9.2 5 11.1 7 42 2.19 52 21 69 1150 1510 
8.5 10.2 5 12.6 4 20 2.18 32 22 75 1620 2010 
7.4 9.3 5 11.0 4 28 2.37 40 13 60 1510 1930 
7.7 9.1 4 11.6 7 34 2.10 38 32 70 1410 1800 
8.0 9.6 5 11.7 19 38 2.53 40 20 69 1360 1810 
7.3 8.2 5 9.9 3 27 2.38 45 11 65 1520 1940 
8.0 9.4 5 10.6 4 26 2.02 41 7 39 1500 1940 
7.5 9.6 5 10.6 11 32 2.36 40 18 70 1620 2060 
7.5 8.9 5 11.5 7 21 2.29 37 15 65 1500 1930 
8.6 9.9 4 12.5 4 35 1.78 42 26 58 1520 1960 
8.5 10.1 5 12.0 4 26 2.18 30 20 69 1610 1980 
7.3 8.5 5 10.2 8 35 2.19 36 19 77 1810 2200 
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SPDl SPD2 AGTl AGT2 STHl STH2 PWRl PWR2 FXTl FXT2 ENCl ENC2 
7.0 10.0 4 11.0 10 28 1.98 40 10 53 1350 1800 
8.2 10.1 5 11.2 5 35 2.16 34 14 62 1280 1790 
7.5 8.7 5 11.3 11 45 2.29 60 18 68 1500 1950 
8.5 10.0 4 11.1 3 11 2.02 30 9 48 1200 1550 
7.0 8.5 6 10.0 5 27 2.40 48 18 69 1400 1780 
Number of cases read = 100 
Number of cases listed = 100 
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ANNEXURE - B 
Raws data of 4 Test variables of the 
Developed Physical Fitness Test Battery 
S.N. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
60 Mt.Dash 
10.2 
09.1 
08.2 
09.6 
09.9 
08.5 
10.1 
10.0 
08.5 
08.7 
10.8 
10.0 
08.9 
09.4 
09.6 
St.B.Jump 
2.40 
2.29 
1.98 
2.18 
2.29 
2.02 
2.53 
2.37 
2.18 
2.10 
2.38 
2.36 
1.78 
2.19 
1.98 
Pull Ups 
04 
07 
03 
11 
04 
08 
05 
03 
05 
11 
10 
04 
07 
04 
14 
9 min. run/Walk 
1620 
1410 
1520 
1620 
1520 
1810 
1280 
1200 
1400 
1500 
1350 
1610 
1500 
1500 
1360 
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S.N. 60 Mt.Dash St.B.Jump Pull Ups 9 min. run/Walk 
1510 
1470 
1620 
1610 
1300 
1300 
1340 
1100 
1300 
1450 
1500 
1300 
1310 
1500 
1350 
1150 
1500 
1480 
1100 
2000 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
09.3 
08.9 
10.1 
10.1 
09.7 
09.6 
10.0 
10.0 
09.6 
09.2 
09.0 
09.1 
08.8 
09.2 
07.9 
09.3 
10.1 
07.8 
11.0 
09.3 
2.29 
2.02 
2.26 
1.92 
1.84 
2.46 
1.99 
1.90 
1.90 
2.00 
2.40 
1.58 
2.20 
2.20 
2.24 
2.18 
2.19 
2.17 
2.34 
1.70 
04 
07 
07 
08 
06 
04 
10 
03 
04 
05 
05 
06 
12 
05 
04 
07 
05 
05 
06 
10 
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S.N. 60 Mt.Dash St.B.Jump Pull Ups 9 min. run/Walk 
36. 09.3 2.23 04 1300 
37. 09.4 2.78 09 1300 
38. 08.9 2.10 08 1470 
39. 10.0 1.57 04 2100 
40. 11.0 2.23 03 1280 
41. 10.0 2.00 10 1260 
42. 09.0 1.81 01 1630 
43. 09.2 2.13 05 1110 
44. 09.5 2.14 10 1310 
45. 08.6 2.24 03 1220 
 
 
 
 
 
 
 
 
 
09. 
11. 
08. 
09. 
09. 
08. 
10. 
10. 
09. 
10. 
.
.
.
.
.
.
.
.
.
,7 
.0 
,7 
6 
9 
7 
1 
0 
3 
1 
 
 
 
 
 
 
 
 
 
2, 
2, 
2. 
2. 
2. 
2. 
1. 
2. 
2. 
2. 
.
.
.
.
.
.
.
.
.2
.18 
.19 
.48 
,00 
28 
53 
90 
29 
17 
23 
46. .1 13 1280 
47. .1 13 1300 
48. 7 4 06 1500 
49. 6 0 09 1360 
50. 9 07 1520 
51. 08.7 15 1520 
52. 1 04 1220 
53. 0 11 1460 
54. 13 1630 
55. 08 1600 
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S.N. 60 Mt.Dash St.B.Jxxmp Pull Ups 9 min. run/Walk 
1500 
1800 
1300 
1300 
1350 
1600 
1100 
1350 
1610 
1280 
1310 
1150 
2100 
1610 
1360 
1450 
1470 
1420 
1240 
1420 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
09.2 
08.5 
07.6 
09.4 
10.0 
10.2 
11.0 
10.3 
10.2 
10.1 
09.6 
09.2 
08.9 
10.1 
09.0 
08.9 
09.1 
08.0 
08.6 
08.7 
2.23 
1.92 
2.35 
2.14 
2.35 
1.99 
2.10 
2.26 
2.40 
1.84 
1.57 
2.18 
2.08 
2.15 
2.18 
1.98 
1.90 
2.18 
2.05 
2.80 
10 
07 
04 
07 
13 
04 
03 
02 
03 
10 
04 
05 
06 
08 
04 
08 
05 
07 
07 
05 
135 
S.N. 60 Mt.Dash St.B.Jiunp Pull Ups 9 min. run/Walk 
1350 
1700 
1500 
1200 
1620 
1500 
1500 
1300 
1300 
1350 
1620 
1100 
1500 
1280 
1100 
1500 
1300 
1300 
1380 
2000 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
09.2 
08.5 
07.6 
07.5 
08.2 
10.0 
10.2 
09.2 
09.4 
07.6 
08.8 
10.0 
09.4 
10.0 
08.6 
09.4 
09.2 
07.8 
10.0 
10.0 
2.07 
2.18 
2.25 
2.34 
2.20 
2.08 
2.24 
2.03 
2.35 
2.20 
1.89 
2.37 
1.91 
1.92 
2.05 
2.20 
2.14 
2.18 
2.13 
2.31 
05 
04 
09 
03 
02 
02 
05 
04 
13 
12 
10 
10 
03 
05 
01 
06 
06 
07 
04 
04 
136 
S.N. 60 Mt.Dash St.B.Jump Pull Ups 9 min. run/Walk 
1550 
1800 
1500 
1350 
1480 
1510 
1530 
1480 
1420 
1240 
1350 
1300 
1700 
1800 
1550 
1200 
1620 
1990 
1350 
1300 
96. 
97. 
98. 
99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
09.4 
09.6 
09.0 
09.0 
08.8 
09.1 
10.0 
09.2 
11.1 
10.3 
09.2 
08.5 
07.6 
07.5 
09.2 
08.5 
07.6 
07.5 
08.2 
10.0 
1.99 
1.81 
1.62 
2.63 
1.98 
2.37 
2.10 
1.90 
2.26 
2.80 
2.07 
2.18 
2.25 
2.35 
2.02 
2.18 
2.24 
2.02 
2.35 
2.20 
04 
10 
02 
05 
07 
06 
03 
05 
07 
13 
07 
13 
08 
03 
06 
10 
04 
05 
10 
03 
137 
S.N. 60 Mt.Dash St.B.Jump Pull Ups 9 min. run/Walk 
1550 
1350 
1620 
1280 
1470 
1620 
1310 
1610 
1320 
1630 
1260 
1280 
2100 
1300 
1470 
1350 
1530 
1370 
1500 
1480 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
10.2 
09.2 
09.4 
07.6 
08.8 
10.0 
09.4 
10.0 
08.6 
09.4 
09.2 
07.8 
10.0 
10.2 
09.4 
09.6 
09.0 
09.0 
08.5 
09.1 
1.89 
2.37 
1.90 
2.26 
2.10 
2.14 
2.63 
1.62 
1.81 
1.99 
2.31 
2.13 
2.18 
2.14 
2.20 
2.05 
1.92 
1.84 
2.40 
2.26 
04 
08 
05 
09 
05 
04 
06 
10 
12 
06 
05 
04 
05 
07 
05 
03 
04 
06 
07 
01 
138 
S.N. 60 Mt.Dash St.B.Jump Pull Ups 9 min. run/Walk 
136. 10.0 2.10 02 1150 
137. 09.2 2.48 04 1280 
138. 09.1 2.20 13 1470 
139. 08.9 2.28 07 1360 
140. 09.0 2.53 06 1520 
